Objectives: Assistive technology (AT) may enable people with dementia to live safely at home for longer, preventing care home admission. This systematic review assesses the effectiveness of AT in improving the safety of people with dementia living in the domestic setting, by searching for randomised controlled trials, non-randomised controlled trials and controlled before-after studies which compared safety AT with treatment as usual. Measures of safety include care home admission; risky behaviours, accidents and falls at home; and numbers of deaths. The review updates the safety aspect of Fleming and Sum's 2014 systematic review. Method: Seven bibliographic databases, the Social Care Institute for Excellence website and the Alzheimer's Society website were searched for published and unpublished literature between 2011-2016. Search terms related to AT, dementia and older people. Common outcomes were metaanalysed. Results: Three randomised controlled trials were identified, including 245 people with dementia. No significant differences were found between intervention and control groups in care home admission (risk ratio 0.85 95% CI [0.37, 1.97]; Z = 0.37; p = 0.71). The probability of a fall occurring was 50% lower in the intervention group (risk ratio 0.50 95% CI [0.32, 0.78]; Z = 3.03; p = 0.002). One included study found that a home safety package containing AT significantly reduced risky behaviour and accidents (F(45) = 4.504, p < 0.001). Limitations include the few studies found and the inclusion of studies in English only. Conclusion: AT's effectiveness in decreasing care home admission is inconclusive. However, the AT items and packages tested improved safety through reducing falls risk, accidents and other risky behaviour.
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Background
The majority of older adults prefer to age at home and quality of life has been found to decrease following care home admission (Khosravi & Ghapanchi 2016; Luppa et al., 2010; Scocco, Rapattonoi, & Fantoni, 2006) . Maintaining normalcy and continuity is a core need expressed by people with dementia (PwD) (von Kutzleben, Schmid, Halek, Holle, & Bartholomeyczik, 2012) , something the home environment can promote at a time of multiple losses in the cognitive, functional and social domains (Aminzadeh, Dalziel, Molnar, & Garcia, 2009 ). Care for PwD is a pressing global challenge with 47 million people currently estimated to live with dementia worldwide, projected to increase to more than 131 million by 2050, as populations age (Alzheimer's Disease International, 2016) .
Maximising the time that PwD can remain at home or 'age in place' is the aim of health care policy around the world (von Kutzleben et al., 2012) . It is also consistent with UK government aims for 2020 (Department of Health, 2016) . Assistive technology (AT) has been proposed as a means of enabling PwD to age in place with improved safety and independence, thereby preventing unnecessary and costly hospital and care home admission (Cahilla, Macijauskiene, Nyga rdc, Faulknera, Der Roest, Wenborn, Dr€ oes, & Orrell, 2012) , despite its limited and inconclusive evidence base (Horvath et al., 2013; Khosravi & Ghapanchi, 2016; Shaw, 2007; Van Der Roest et al., 2012) . This review therefore aims to synthesise recent research to increase understanding of the effectiveness of safety AT for PwD. This will enable users, practitioners and policy makers to better weigh up both its advantages and disadvantages. This review updates and extends the safety aspect of Fleming and Sum's (2014) systematic review, which included studies from 1995-2011. Their review examined empirical support for AT in the care of PwD, focusing on its effectiveness in improving independence, safety, communication, wellbeing and caregiver support. Included studies were methodologically weak, meaning evidence of effectiveness was unclear. A key finding was the frequency of usability and technical problems with AT. The current review aims to identify further effectiveness studies, which have increased in recent years, as noted by Khosravi and Ghapanchi (2016) . Their systematic review into a broad range of AT concluded that it is effective in assisting older adults, although they note the weakness of included studies. They included uncontrolled studies, excluded unpublished literature and their search terms did not relate to dementia. The current review searched for both published and unpublished literature for controlled studies and specifically investigates safety AT for PwD.
Objective
To assess the effectiveness of AT in improving the safety of PwD living in the domestic setting, by searching for randomised controlled trials (RCTs), non-randomised controlled trials (NRCTs) and controlled before-after studies (CBAs) which compared safety AT with treatment as usual. Measures of safety include number of care home admissions; risky behaviours, accidents and falls in the home; and numbers of deaths.
Methods
A systematic literature review and meta-analysis were undertaken. The methods of analysis and eligibility criteria outlined below were pre-specified in a protocol. The protocol was submitted internally as part of an MSc at the University of Oxford and is available on request. PRISMA guidelines were used to report the systemic review (Liberati et al., 2009 ).
Eligibility criteria
Types of studies: RCTs (individual and cluster), NRCTs and CBAs.
Types of participants: older people, (aged 65 and over), with a diagnosis of dementia (including Alzheimer's disease, vascular dementia and other types), living in the domestic setting.
The domestic setting is defined as an individual's home and excludes people in institutions receiving 24-hour care. Participants were not excluded according to geographical location or type or severity of the dementia.
Types of intervention: there is no consensus regarding the meaning of AT and related terms (Martin et al. 2008) . It is defined here as a product, equipment or device which is usually electronic or mechanical in nature, and designed to improve independence, safety and/or quality of life (Fleming & Sum 2014) . This review focuses on AT designed to improve safety, meaning AT which prevents harm or alerts support if harm occurs (Bantry White et al., 2010; Gibson et al., 2016; Orpwood et al., 2007) . For example, a fall detector remotely monitors users and sends an alert if a fall occurs (Gibson et al., 2016) . Aids used by PwD with a functional impairment to reduce risk of harm, such as grab rails, are included. Telehealth, a sub-type of AT, is excluded because it does not have the primary aim of improving safety and rather supports medical tasks (Gibson et al., 2016) .
Comparison: treatment as usual, including psychosocial support without AT. For example, professional case management to coordinate support (Reilly et al., 2015) , including daily home care visits and safety monitoring from paid or unpaid carers.
Types of outcomes: outcomes of interest are outlined in Table 1 .
Time: outcomes measured at short (less than 12 months), medium (12 months or more; less than 18 months) and longterm (18 months or more) are of interest.
These outcomes and timescales are adapted from published work in the field (for example, Leroi et al., 2013 and Reilly et al., 2015) .
Information sources
The (Horvath et al., 2013) was gained from a brief scoping review undertaken by the first author prior to the systematic search. Ten experts in dementia and AT, including authors of included studies, were contacted to enquire about missing studies. Six responded, although no further studies were identified. An additional brief scoping search was undertaken in March 2018, prior to publication. 
Search
Search terms were based on three categories: assistive technology, dementia and older people (see Table 2 ). Dementia terms were based on the Cochrane Dementia and Cognitive Improvement Group terms (McShane & Marcus, 2010) . Search techniques including Boolean and proximity operators, brackets, truncation, wildcards and controlled vocabulary were used. The draft search strategy was reviewed by systematic review and dementia experts. Searches were adapted for each database. All search strategies are available on request.
Study selection
The first author and another reviewer independently screened 130 studies on title and abstract and 5 studies on full text. Disagreement was resolved by discussion and ambiguities in eligibility criteria were resolved. The first author alone screened the remaining studies.
Data collection process
The first author alone extracted data using an extraction form based on the Cochrane characteristics of included studies tables (Higgins & Green 2011) . The author of one included study (Wesson et al., 2013) was successfully contacted to obtain additional information regarding the AT provided in the intervention.
Data items
Data were extracted according to: study details (source of study, published or unpublished); methods (including design and objectives); participants (including age, type of dementia and setting); caregiver details (including relationship and other demographic information); intervention (including type of AT and other intervention components); comparison (details of it) and outcomes (including outcomes measured and measures used).
Risk of bias
Risk of bias was assessed using the suggested criteria for EPOC reviews (Effective Practice and Organisation of Care (EPOC), 2015). These assessed: generation of the allocation sequence; concealment of the allocation sequence; blinding of participants and personnel; baseline similarity of characteristics and outcome variables; treatment of incomplete outcome data; contamination; selective outcome reporting and other bias. Both review authors assessed risk of bias independently and resolved disagreement by discussion. As all studies were judged to be at a similar risk of bias, it was considered appropriate to meta-analyse studies with shared outcomes.
Summary measures
Meta-analysis of shared outcomes was undertaken when appropriate, as outlined below. Only dichotomous data were available for meta-analysis and risk ratios with 95% confidence intervals (CIs) were calculated. Risk ratios are easier to interpret than odds ratios and evidence suggests that, as relative effect measures, they are more consistent (Higgins & Green, 2011) . Results were re-expressed as risk differences, which are again easier to interpret (Higgins & Green, 2011) . As data were sparse and the interventions were not identical, the Mantel-Haenszel method and a random effects model were chosen (Borenstein, Hedges, Higgins, & Rothstein, 2009; Higgins & Green, 2011) .
Synthesis of results
Meta-analysis was undertaken using RevMan for the outcomes of care home admission and falls in the home. Although clinical heterogeneity existed between interventions, meta-analysis was considered meaningful as all studies were RCTs containing only PwD who lived at home and other elements of the research question aligned for each outcome. All studies were also approximately within the 'short term' time frame specified. Statistical heterogeneity was assessed according to the Tau 2 , Chi 2 and its significance level, and the I 2 . A meta-analysis was not completed for attrition and caregiver outcomes, even though multiple studies reported these outcomes. This was due to the heterogeneity in reasons reported for attrition and the measurement of distinct caregiver constructs.
Risk of bias across studies
It was not possible to assess publication bias via a funnel plot due to the low number of included studies (Borenstein et al., 2009) . Selective outcome reporting was assessed in included studies by comparing the outcomes listed in the methods and results sections.
Results

Study selection
The literature search retrieved 6742 records. After de-duplication, 5461 were screened on title and abstract. Forty-two were screened on full text and 3 studies were included in the review, all sourced from database searching (1 from the prior scoping review). Figure 1 shows the selection process and 
Study characteristics
All 3 studies used an RCT design. Two studies measured outcomes approximately 3 months post-baseline (Horvath et al., 2013 at 3 months and Wesson et al., 2013 at 12 weeks). The final study measured outcomes 12 months post-baseline (Tchalla et al., 2013) . Across the studies, 245 PwD were randomised, 130 to the intervention group. AT diverged in number and type between studies. Packages of relatively low-cost AT and other home safety items were provided in two studies (Horvath et al., 2013; Wesson et al., 2013) . The third study (Tchalla et al., 2013) tested an item of AT designed to reduce falls, the HBTec-TS, which consists of a nightlight path and electronic support bracelet. The standard care falls reduction programme was provided to both intervention and control groups in the Tchalla study. The control groups in the other studies received 'usual care' which included home safety literature. All studies reported some of the review's primary and secondary outcomes, as outlined under 'effects of interventions' below. Table 3 outlines detailed study characteristics. Full data extraction forms and risk of bias scoring are available on request.
Risk of bias within studies
Review authors' judgements about risk of bias in each study, according to the EPOC criteria, are outlined in Table 4 . In the Horvath study, bias relating to blinding was scored as unclear risk as participants and caregivers were blind but research assistants were not. However, this is not considered to cause high risk of bias as the blinded caregivers reported key outcomes. This study was judged to be at low risk of bias overall. The Wesson study was scored as low risk of bias overall, reflecting its score for each of the domains. The Tchalla study was scored as unclear risk of bias relating to allocation concealment and blinding as the relevant information was not provided. Bias relating to baseline characteristics was scored as low because, although there were significant differences on one variable (comorbidities), comorbidities were not found to be significantly associated with falls (the primary outcome) in the analysis. Therefore, it is considered unlikely to have biased results. However, the study was judged to be at unclear risk of bias overall.
Effects of interventions
This section is arranged according to primary and secondary outcomes. Review outcomes not included here were not reported in the studies. Note that the outcomes of 'number of deaths' and 'improved safety of PwD in the home measured by hospital care or medical care' are excluded because insufficient detail regarding cause of incidents was reported.
Primary outcomes
Care home admission (institutionalisation): Two studies reported the number of participants admitted to a care home versus those not admitted (Horvath et al., 2013; Tchalla et al., 2013) . Although it was not a specified outcome in the Horvath study, the information was available in the participant flow diagram. As shown in Figure 2 , no significant differences were found between intervention and control groups (risk ratio 0.85, 95% CI [0.37, 1.97]; Z = 0.37; p = 0.71). The heterogeneity statistics indicate that the two studies are not statistically heterogeneous (Tau 2 = 0.00; Chi 2 = 0.14, df = 1 p = 0.71; I 2 = 0%). The absolute value of risk difference also demonstrates an insignificant difference in probability of care home admission between groups (risk difference ¡0.02 95% CI [-0.09, 0.05]).
Improved safety of PwD in the home: falls (number of people who fell): Two studies reported the number of people who fell in the home versus the number of people who did not (Tchalla et al., 2013; Wesson et al., 2013) . As shown in Figure 3 , the probability of a fall occurring was 50% lower in the AT group compared to the control group (risk ratio 0.50, 95% CI [0.32, 0.78]). The overall effect of the intervention was significant (Z = 3.03; p = 0.002). However, the CI is relatively wide, indicating an imprecise risk ratio. The statistics indicate that the two studies are not statistically heterogeneous (Tau 2 = 0.00; Chi 2 = 0.16, df = 1 p = 0.69; I 2 = 0%). The absolute value of risk difference demonstrates that the probability of an individual experiencing a fall is 28% less in the intervention group (risk difference ¡0.28 95% CI [¡0.44, ¡0.11]).
The data used to generate the risk ratio for the Tchalla study was used by Tchalla et al. (2013) to calculate the cumulative incidence of falls at home in each group: 32.7% 95% CI [21.2, 46.6%] in the intervention group and 63.8% 95% CI [49.5-76.0%] in the control group. They note that the HBTec-TS was significantly associated with a decreased risk of falling at home (p = 0.0028).
Improved safety of PwD in the home: falls (number of falls): Wesson et al. (2013) found fewer falls in the intervention (n = 5) than the control (n = 11) group (Incident Rate Ratio (IRR) = 0.34 95% CI [0.06, 1.91]). However, the result was not significant and the study was underpowered.
Improved safety of PwD in the home: Risky behaviours and accidents: The Horvath study demonstrated a significant difference between the means of the intervention and control groups in risky behaviour and accidents, measured on the Risky Behaviour Questionnaire (Horvath, Harvey, & Trudeau, 2007) , after controlling for relevant variables (F (45) = 4.504, p < 0.001). Wesson et al. (2013) measured the Physiological Profile Assessment (PPA) (Lord, Menz, & Tiedemann, 2003) which contains a measure of falls risk (Wesson et al., 2013) . This measure showed no improvement post intervention (intervention M = 1.42 (SD = 1.63); control M = 2.65 (SD = 1.83); p = 0.82).
Secondary outcomes
Adoption of AT: The Horvath study reported that caregivers in the intervention group had significantly improved home environmental safety (F(45) = 2.537, p < 0.001) which indicates that AT items were adopted (see attrition data below also). Wesson study notes that 50% of participants implemented 50% or more of the home hazard reduction recommendations.
Wellbeing / quality of life: The Wesson study found no significant differences between groups on the depression scale Change in level of care needs: The Wesson study measured daily functioning using the Interview for Deterioration of Daily Activities in Dementia (IDDD) (Teunisse, Derix, & Crevel, 1991) . There was no significant difference between groups at post intervention (intervention M = 49.9 (SD = 11.6); control M = 53.7 (SD = 15.9); p = 0.40).
Experienced usefulness and user-friendliness of AT: Horvath et al. (2013) note that 18 of the 38 dyads that did not enrol did so due to refusal to participate. Of those that did not complete the study, withdrawal was through changed circumstances rather than choice (see attrition below). In the Tchalla study, the rate of acceptance of the device in the intervention group was 95.9%. Two of 49 withdrew because of concerns regarding privacy.
Caregiver burden; caregiver mood; caregiver perception of ability to cope: The Wesson study found no significant difference between groups on caregiver burden (intervention M = 19.14 (SD = 12.27); control M = 11.64 (SD = 11.48) p = 0.77). Caregiver strain in the Horvath study was significantly lower in the intervention group (F(45) = 2.976, p < 0.001).
Attrition: A variety of reasons were presented for attrition, including care home admission, hospital admission, refusal to complete certain outcomes measures and death. In the Horvath study, 10/70 in the intervention group and 9/57 in the control group attrited. In the Wesson study, 1/11 in the intervention group and 0/11 in the control group did not provide 12-week falls data. In the Tchalla study, 2/49 in the intervention group withdrew and 2 participants died. One participant died in the control group out of 47. Adverse effects (user wellbeing; clinical; care; informal carer): Tchalla et al. (2013) and Wesson et al. (2013) report no serious adverse effects associated with the intervention.
Risk of bias across studies
As noted, a funnel plot could not be completed to assess publication bias. All studies were assessed to be at low risk of bias for selective outcome reporting specifically.
Discussion
Summary of evidence
The review aimed to test the effectiveness of AT in improving the safety of PwD living in the domestic setting, including examining whether AT delays or prevents care home admission.
The results show no significant differences between intervention and control groups in care home admission (Horvath et al., 2013; Tchalla et al., 2013) . None of the studies included care home admission as a primary outcome and the length of follow-up (3-12 months) may have been insufficient to detect differences. Follow-ups of 24-36 months are typical in studies examining care home admission as a primary outcome (Reilly et al., 2015; Leroi et al., 2013) .
The probability of a fall occurring was 50% lower in the AT group compared to the control group and the overall effect of the intervention was significant (Tchalla et al., 2013; Wesson et al., 2013) . Horvath et al. (2013) found that significantly fewer accidents and risky behaviours occurred in the intervention group. These limited results suggest that AT, either as a particular device or as part of a home safety package, improves safety from falls, accidents and risky behaviour. As falls are a strong predictor of care home admission (Tinetti & Williams, 1997; World Health Organisation, 2012) it is plausible that reduced care home admission would be a long-term outcome of AT interventions.
Caregiver strain in the Horvath study was significantly lower in the intervention group. The results relating to adoption of AT, usefulness of AT, user-friendliness of AT and attrition reflect no major concerns about acceptability and feasibility. Attrition was relatively low overall and largely due to changed circumstances. No adverse effects were reported as a result of AT. No significant differences were found in number of falls, participant wellbeing, level of care needs or caregiver burden. However, the single study contributing data to these four outcomes was underpowered. Other outcomes were not reported.
Applicability and limitations
This review includes 3 RCTs including 245 PwD in 3 countries. One ongoing RCT was identified (Leroi et al., 2013) . However, it was excluded as the study was incomplete. This review applies to AT designed to improve safety. All included studies took place in high income countries. Aside from gender, demographic information was limited, so generalisability is unclear. The participants' health and settings across the studies were relatively homogenous, although severity and possibly type of dementia varied. The heterogeneous interventions and outcomes and the small number of studies means that our understanding of the effects of AT remains limited.
A relatively low number of AT items were tested and, while interpretation of the effectiveness of these AT items or packages is possible, the results may not generalise to other items. In addition, it is possible that the control group received AT items in the Tchalla study (although distinct items from the intervention group). Causality could be inferred between AT (the HBTec-TS) specifically and the outcomes in the Tchalla study, as the HBTec-TS was isolated as the independent variable. Causal inference of the AT intervention is strong (but not conclusive) in the Horvath study, in which the home safety kit predominantly contained AT items, but also included other items such as a medicine case. As the Wesson study was multifactorial, we cannot be confident in a causal link between AT specifically and the outcome. Nevertheless, this review offers important findings regarding the current state of evidence in relation to AT items and packages for this population.
The risk of bias in included studies, especially compared to other recent AT systematic reviews, is relatively low. All studies were RCTs, with two scoring as low risk of bias and the other (Tchalla et al., 2013) scoring as unclear risk. Strengths of this review include a comprehensive search, using a large number of search terms. Limitations include that the search was limited to studies in English and that only a sample of studies were jointly screened for inclusion. The meta-analyses should be interpreted with caution due to the heterogeneous interventions and the combining of only two studies. The Wesson study was underpowered and it is notable that the meta-analysis for number of participants experiencing falls at home, which includes the Wesson study, is heavily dominated by the Tchalla study. Therefore, its overall significance is not particularly informative and further trials are needed to support conclusions regarding a total effect size.
Minor changes were made to the protocol. In particular, the definition of one of the outcomes was extended following joint screening. Such post hoc decisions can introduce bias. However, the revised safety outcome (which included risky behaviour and wandering) is consistent with the review's original rationale and objectives.
Agreements and disagreements with other studies and reviews
This review updated Fleming and Sum's (2014) review, which found no studies relating to the safety and security of PwD in the domestic setting which had a control group. Most were feasibility studies with very small sample sizes. The current review therefore extends our knowledge and provides stronger evidence for safety AT. Fleming and Sum's main findings were the weakness of available evidence and the common difficulties with usability and acceptability of AT. For example, they refer to Miskelly (2005) who conducted a feasibility study into a tracking device for PwD and found that the GPS equipped mobile phone was able to accurately identify the location of PwD but that 5 of the 11 participants dropped out due to usability or comfort issues. They also refer to a large, cross national, pre-post study (Gilliard & Hagen, 2004; Topo & Saarikalle, 2004) which found widespread technical and usability problems. However, technology has developed since these studies and technical problems were not prominent in this review's findings, albeit that some of the AT examined was lower-tech. Fleming and Sum refer to a study in a residential setting (Engstr€ om, Lindqvist, Ljunggren, & Carlsson, 2005 , which is worth mentioning as it had a control group and involved similar AT items to those identified in the current review. It tested general and individualised passage alarms, sensor-activated night-time illumination, fall detectors and internet communication. Results showed that staff members' perceived quality of care and job satisfaction improved and relatives' opinions of the AT were positive.
The systematic review by Khosravi and Ghapanchi (2016) is relevant, although it included a wider range of technology, participants and settings than the current review. It concluded that sensor technologies and general ICT have a positive impact by assisting seniors throughout the cognitive decline process. Most of the studies relevant to safety and/or dementia were at high risk of bias, largely with small sample sizes and no control group. For example, Lancioni et al. (2013) found that technology was effective in supporting activity and travel among 4 patients with moderate Alzheimer's disease attending a day centre.
A number of recent systematic reviews and scoping reviews found limited research relating to home safety and falls interventions for older people, sometimes including PwD. Although they answer different questions to the current review, some are outlined next as they relate to safety interventions for older people, and therefore provide a picture of the broader literature. Booth, Logan, Harwood, and Hood (2015) systematically reviewed falls prevention interventions, including home hazard reduction interventions, in older adults with cognitive impairment but not necessarily dementia. They found that multifactorial falls prevention interventions (which may include AT) provide promising but statistically insignificant results across living settings, including care homes, hospitals and the domestic setting. They concluded that the evidence is insufficient to make clear recommendations for practice. Struckmeyer and Pickens (2016) also found no systematic reviews specific to home modifications for people with Alzheimer's disease when researching the topic prior to their scoping review. They summarise several individual studies in their scoping review, demonstrating the importance and effectiveness of a range of environmental modifications in improving safety or function. Winter, Watt, and Peel (2013) found inconclusive evidence relating to falls interventions generally (including AT interventions) for people with a cognitive impairment, but not necessarily dementia, living at home. They highlighted the need for controlled studies.
At the individual study level, the Whole Systems Demonstrator RCT, the largest trial of telehealth and telecare in the world (Department of Health, 2011) , is important to the AT field. PwD were eligible but not specifically included (Leroi et al., 2013) . Steventon et al. (2013) report that telecare tested in this RCT was not found to lead to significant reductions in health and social care service use over a 12-month period. They found no impact on care home admission and note that longer time periods may be required to detect impact.
Overall, recent studies demonstrate uncertainty regarding the effectiveness of AT and other home safety interventions in improving user safety, with predominantly inconclusive results, some positive results and some results of no impact. The current review into safety AT for PwD is therefore more positive than many recent studies, although it is inconclusive about AT's impact on care home admission.
User values and preferences
Concern regarding invasion of privacy is mentioned in the Tchalla study, which is a common theme in qualitative research with users of AT (Hamblin, 2014; Ward, Holliday, Fielden, & Williams, 2012) . It is important to consider the perceptions and preferences of users alongside impact evaluations to elucidate barriers to the essential first step of AT being adopted. For example, some older people report avoiding using telecare as they find the process of being monitored intrusive or they fear that alerting caregivers to accidents will accelerate care home admission (Ward et al., 2012; Zwijsen et al., 2011) . This highlights the importance of ethical considerations and assumptions to the adoption of AT. For example, whether users seek privacy and autonomy, or instead view themselves as social and dependent, may affect the perceived acceptability of AT (Zwijsen et al., 2011) .
Authors' conclusions
Implications for practice
Limited evidence is available regarding the effectiveness of AT in improving the safety of PwD in the domestic setting. The available data were not conclusive about whether AT is effective in decreasing care home admission. The follow-up time periods and studies' power may have been insufficient to detect differences in this longer-term outcome. The items of AT tested, and home safety packages involving AT, were found to be effective in improving safety through reducing falls risk, accidents and other risky behaviour. Studies tested a range of AT but all 3 included sensor lights and electronic alarms to alert support. Two contained additional relatively low cost home safety items, such as grab rails. The results allow the preliminary conclusion that such AT improves safety in PwD.
Therefore, current evidence supports the use of such safety AT by PwD living in the community, particularly if they are concerned about falls and other accidents. Similarly, practitioners working with PwD in such a situation, such as occupational therapists, social workers and doctors, should consider providing or referring for the safety AT items or packages tested in this review. Current evidence supports the policy of commissioning such AT in dementia care. Detailed information regarding cost effectiveness is likely to be of interest to policy makers, which is beyond the scope of this review. Further, the decision to commission or install AT should involve consideration of ethical issues and service user values and preferences, such as those mentioned above. Practitioners, users and policy makers should also note that the available evidence is limited and its generalisability to items or packages of AT not tested in this review is unknown.
Implications for research
Further robust research is needed which isolates AT as the independent variable, in order to infer causality. Detailed reporting of the intervention components in multifactorial interventions is recommended. More studies which are adequately powered to provide conclusive results, and are of adequate length to test long-term outcomes, are also needed. In addition, cost effectiveness studies are recommended, to support policy maker and provider decisions.
